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C: ^.£0.04%, Si: 0;4%,-"Mh: 0.5-3.0%, P: 

0. 15%, S: jP:^ 0. 03%, Al: 0.50%, N: |L£ 0.01% 
3* Mo: 0.01 - 1. 0%. 
2. -tiWJ^l^lj, S£^rT*'j7C.l£tf J.5Jr— Cr: 
>h^T 1. 5%, Ti: ^£ 0. 15%, Nb: 0. 15%$» B: 0. 01%. . 

*l*bj.!>' 0.5%#'h"f- 10%##WJi:lM£, *^##::ifc#^ja JMM*4 
^tbi^0.5%#'hf 10%#&^JM£, £^;&^^#--£ja JMM*»-£ 

8. — 4 #4tf^&#^«,&^3k^48;&. 

#]^ft#:^fc##4t-&^t» 300MPa, ,Mf 2%35>&£.# 

*ii*lbf^ BH flpAJ.^ 30MPa, >&J!g. 75%. 

10. — #*Mfc*l*]-IME- 6 #$Kj£*4Lfc4H'iu *t> ^JL-f 
$L£l^&#;fr&#4Mt-&^t> >&J!1.&§:*L;& 300MPa, ^-^f 2%m&$L 
#i1s*3-&J& : k%> BH 5:4* 4: 30MPa, y&JJBJfc^:*. 75%. 

11. — #^S^#^^*L, £-t> ****L*a*'£. 5 

13. -#^Jit^S^#^^^^^, fe&: #i£#-3&&#J-£- 
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£ i 4s k>4:fe , Jl# Ji £& j?&M * A : i 3QQ' *Q £g&ir& 

J[#******.4fciLJ&lt4f^*.-, M-'Jr 700 °C 

T#a,g., j&J&£450 - 600 °c-#aiL&K*aj.:F 10$% £*Mp 

£2#4B#,&«, Jfc***^'***"*!** 1300 °C *J£SL4ti&Ws,' 

*J.5^ 780. °C 

3 0 C/#«^#>M , &£.*MpSI 600 °Ci&# 
Ttfajl, 450 - 600 °C ^SMS«J.^ 10 £*MP 

15. — ftW~3iL%&&$4*'&to&ik> &#te#>&#ji£ 1 
#4f3#,&*£, jL#i&#£>&3j^ 1300 °C 4U&at#**ML, Jl# 
^^*^r^^J&^.^a^J&^^^, 780 °C 

^J.^' 3 °C/&&j-^i%&-%3&J%-}¥-%&\ 750 °C&#T#ailU&iit4fii» 

#a,&, .^^-^ 250 - 600 °c ■wa-Jtfcff^a^!^ 10 3h &j&*Mp. 

16. — ^ftASAI^^tft. 2 

#48#,&*E, jL#i&^£>&2j^:itj 1300 °C ^£3&#&«L, Jl#- 
il^*#r^^^^^a4LJ&^^.^, ££.^780 °Ci&#*HU 
#^i>- 3 <*C/#-#^^#i£jt>^3l 750 °C M t ^T^J^jH^^M' 
$L, ^^*jL#****«t#.4fcjfcj&at#***, j.!>- 700°C^ 

#aj£., .^^^e.250 - 600 °c^a>g.^a^aj.^ io*>, &;£*Mp. 
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*B*4S**.1rf i«>* Hei 11-131145(1999) 

jftjg. *jh si ; *'Aft4t#iUtt. *4a*fctf**«* 






: C: jp.^ Q. 04%, Si: Jb^ 0. 4%, 
0.15%, S: 0.03%, Al: 0.50%, 



Mn: 
N: 



0. 5 - 3. 0%, P: 
jjt:£ 0. 01%:$»Mo: 0.01 



- 1.0%. 

^r^^a^^T^/C^-^ M.'Jr— Cr: 1.5%, Ti: 

< * . ■ * 

0.15%, Nb: ^1^0. 15%^ B: |L£0. 01%. 

#*-r- io«ttA«r£*.#>, A**»^*i*+**-j.^ 
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JIJ01.& 3Q0Mpa, 2%^^^6t^ X^^*^ BH *4K 

30Mpa, Ms. J!k)&M.2> 75%. 

M. & 1 300°c g&ti&m. 

frM-'Jr 780°C 

# • JE. i>" 3°G/# ^ ^^^-4^A 7jip°c ^ 750^; « 

*Jr 700?C ^oliCr^Av ^ 

60G?G H ^ 4$0 606 6 C 'Jr 10 *h : ' 








• ■ * 










780°C V #^ 
' 750°C ^ f 50°C )^ 

700°C #il/*.j§L 

#250 - 600°C ^^kl&®^^5.^ io^>, ^^4%. : ^%£Nt;- #r 

■ » _ 1 -« J 








1 •/ ■ 




Zn; Zn #*A*A^*fe^#V*» Zri-Fe, Zn-Ni, Zn-AL Zn-Mn, 

.... • 

Zh-Cr, Zn-Ti, Zn-Mg; £4-^* 4* 

^'^^--^il^^^^r^^G^-^^^iG^-^^L^^, *>Fe, Ni, Co, 
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Al, Pb. Siu Sb, Ciu Ti. Si, P, N, S, 0. j**K 




Si0 2 M< A1 2 0 

■ 





Ti0 2 ^ BaCr0 4 , 



Zn-Fe. Zn-Ni. Zn-Al, Zn-Mn, Zn-Cr, Zn-Ti. ^ Zn-Mg, 
4fc#>Ti0 2 i£ ,BaCr0 4 , A^^|t^#>^*.«fc**tJ»- ■ 



A £ ^ ft 
A1 2 0 3 , ^ 












;^2nt ^ ;*^^:Mr-/ fe^i-^:^^^ 






-^^>g-^ £ ^-^Jtiti fettff**.;- A^m*t#A^#4^ ** .Mi, 

%L%1%'&t*im& ( iff Si0 2 i& A1 2 0 3 ) , *»4Mfc4fr*i&** Ti0 2 i£, BaCr0 4 , 

* 

■ ■ 

(A) ^^.a 

* ■ . • • • t * « • *. ' • 

*L. B*. *****0.04%. 0.001%, 
^ 0.005%, ^j^3t^.^^:5L!>V0. 01%. 
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Si: Si &&&i\&ta&1trfcfr&$;Jfi. 

) v ait, si -Ht^inufr o^4i.:,^4'i^^4'H 

~ o. 1%. :. - • . 

3. 0%, ^MM^A^4^^ ^*itft f 
Mn 0. 5 - 3. 0%. A Mn 1 . 0 




• • » i 

S: S $1 






0.15%. P '^gMiktfl&'b^ 0. 05%.v flH&T 

p. 08%, ^^ii^A/M : - o. 05%. 

S p; 03%, \ 

0i 01%; ^ • V ^ v.*- '■■ 

Al Al#>f£ % #jftMfL3&, ftVJL, 

Al ^*-t FMf 0. 50%. fc&WA. Ai 0.: 10%; Al 



N: N 
Al: 







N tfi'ktfiftm, f%vX, fc&tfj&.jn'^M.'Jr 0. 005%#4S. 
Mo: &&%Lty t » ; iEibfrOvi^ 0. 0i%# Mo, ^#M#*#xi$ 

t&ith, Uo &±&it 1.0%, #^fe^>SJilS>^^.#iv^, 

JlPMj 1.0%. Sj*, Mo 0. 01-1.0%, >fci&#^o. i-b.6%. 

* ■ « 

^t«, JHfL^O.01%. 

IM 1.5%il^.^8t, ^--T^tf&Sjte^, J3fr«, Cr -fr*.*^ 1. 5%. 
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Ti: Ti &%®7L N('Stei&8t&£>ffc)###, #T«. ****** 
T^*»>^Ti» £ Ti ^*&a± 0. 15%, ftfc&T ; BL$L&-1&? i: £-#J 

;&JJMU£i^#l*I^. ®J*> Ti &i&$> 0. 15%.4t^***i& 0.03%. 

0.1%, Nb tfjMi$L0- 0. 15%j£-TafrM$> V, Ca. Sik Sb 3Mf#J8* 
0. 03%AT^^^. 

*CT««*f 0. 5%# »h -f 10%## 

W £ JM£- ii.it ^ W : * j&fr tii ' TRIP 6la4&^&4£) 

^**i#)-k^. ***t£^iuk# mAit^flf#^ll#T# 

4M*«s£.0..5 - 5%&fflft, Jt^.^^0. 5 - 4%. 

#l%J®%L®s. 200HV, #JL*AHft.#> 

AJtA^JL*. 300MPa, J-* 2%^,&£.tf vfaX^lfc ( WH) ^».BH 
30MPa, «,SLyBJIS.«:|L*L;Hr75%, ^-JL^*^^^>&^St^^^ 

«TA«^*«*. ^J3iA*^L^ 280MPa, 

510MPa, WH ^M-'Jr 50MPa, BH * J.!>' 50MPa, 3L$Li&tfj&J&$L& 
%L^% 250MPa„ 
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780°C 6^ 

T*A, 3°G/&¥i-f 750°C 










i2oo°c, £>ffc4^£|L^ liob^c 





• • > . 




V J i • 












■A: . . * " 
"A - \ * 








Mi 







. . . ■'■**-*..«*« 

820°G, Jt^^^iJ.^ 850°G._ 

3 6 C/^^ + 4^^>!t^#^ 750°C 4«T, 

- 600 6 C, Jt/fci&^ A 400 - 550°C„ 
(D) 
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£&4U£, i&ft^4£&. (scale) 

TttA^ftti^iiMtJf-JMU ATfftWiti^ 40%, Q#i£ 

fttS^M.'Jr 700°C, ig.^^^^JJ.^ 720°C(il^i" Ad.^)ii#iE^. # 
^ 780°C, it>ffei&# J. 820°C. 

■ * * 

^ 250 - 600°C lO^A^JI-^. :fe»^-^#*& 

8 - ptifc/ 250 - 600°C ft 

600°C tf}&Jk.m>mftfc& 10 - 18 ^, jt#.&#;Mfc. 450 - 600°C & 
Kft^SlO - 60 0. 

■ ■ • . ■ • . . . . 

&W3&& t %L$L^$$-4%1fLltf, >|.^fiai^f 450°C, 

■ - - , ■ w » , i , • -» • 

3&g-*$r%#J, 8riZ$tE.&Ljg.fc&tfj&450- 600°C.. 

* « . . . 

^^l#^aBt, T«4feaTftfi, iL^-^^SBtJ^^L^ 2°C/^ 
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^Sbf-Jtifr 80mm 

^■#-«Jj«^4t 2 /^##-#T&&3l 3mm £&#Ut^t# 

300°C &0Lfa, 4U£&$.3c.. 

&&&4$Jz&&&fc&m.( & 500°C 30 *>\ 

#, >^£4Mt»l£lt&. ^*7JI-# 2%^£^#;faJn£#.(WH) Jt^Ml 2% 

4 

m&3t&(i l 3jkj]M& 170°C 20>#j£#ygJIl.&^jil#£;frJ: 
(BH) . 

70°C &*tS. 14 YPE ;fr&*tJgJ&# YPE, ft*b£-fT 
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JHLM^fvM- :M-3#T^, ;ML$ft«Jti YPE |L*L 300MPa # 
^^T^^irSBt^l'Ii^,^ 70°C 14 YPE flM&&*.& 0. 3%, 
j&ft^ft4fcjt*.& 2%. WH^BH JL^H^'&tf.^. 
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